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AUTOMATICALLY CLOSABLE MOBILE TELEPHONE 



PRIORITY 



5 This application claims priority to an application entitled "Automatically 

Closable Mobile Telephone" filed in the Korean Industrial Property Office on July 6, 
1999 and assigned Serial No. 99-27131, the contents of which are hereby incorporated by 
reference. 

10 BACKGROUND OF THE INVENTION 

C3; 1 ■ Field of the Invention 

[ J The present invention relates generally to a mobile telephone, and in particular, to 

Hs an automatically closable mobile telephone in which a sub-body (flip or a folder) for 
i=i protecting a keypad or an LCD (Liquid Crystal Display) can be automatically opened and 
C;3; closed against a main body by a simple switching operation by a user. 

jLJ; 2. Description of the Related Art 

mo 

Currently, mobile telephones are becoming increasingly smaller in size and 
support multiple functions to meet the user's various demands. Thus, the speaker, 
earpiece, flip cover, foider and keypad of the mobile telephone are also smaller in size but 
still support the multiple functions. 

25 

FIG. 1 shows a general flip-type mobile telephone, which is a typical manually 
closable mobile telephone. 

Referring to FIG. 1, the flip-type mobile telephone is comprised of a main body 
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100, a flip cover (or sub-body) 200 and a hinge device (not shown) for mechanically 
opening the flip cover 200 at a specific angle. The sub-body may also include a folder 
cover for a folder-type telephone. 

5 The main body 100 is comprised of an upper casing frame 101, a lower casing 

frame 102, and an antenna device 103 mounted at one side of an upper end thereof 
Further, the main body 100 includes an earpiece 104 placed at an upper side thereof, a 
display 105 placed at a lower side of the earpiece 104, and a keypad 106 with multiple 
key buttons, mounted at a lower side thereof In addition, the main body 100 includes a 
10 microphone 107 for converting a voice signal to an electric signal, which is mounted at a 
lower side of the keypad 106, 

n The flip cover 200 for protecting the keypad on the main body and concentrating 

I a voice on the microphone is mounted by the hinge device such that the flip cover may be 
ris fi-eely opened and closed against the main body. For a telephone conversation, the user 
opens the flip cover by hand, which is very inconvenient especially if he or she has other 
j: things to do, for example, while driving. 

^: Although not shown, the folder-type mobile telephone also has the same 

io problem. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to provide an opening/closing 
25 device for automatically opening and closing a flip or a folder of a mobile telephone by a 
simple switching operation by the user. 

To achieve the- above and other objects, there is provided a closable mobile 
telephone including a main body and a sub-body closably mounted on the main body. 
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The mobile telephone includes an opening/closing device installed in the main body, for 
automatically opening and closing the sub-body against the main body; a switch 
conveniently located on the main body, for driving the opening/closing device; a detector 
for detecting an opening angle of the opening/closing device; and a controller for 
5 controlling rotation of the opening/closing device at a predetermined opening angle by 
analyzing an output of the detector. 

According to a preferred embodiment of the present invention, the 
opening/closing device includes a hollow module housing with a through hole formed at 
10 one end thereof; a decelerating module fixedly inserted in the module housing; and a sub- 
body coupler fixed to an end of a driving module of the decelerating module, a part of the 
P sub-body coupler projecting from the through hole of the module housing and being fixed 
ffl: to a side of the sub-body. The decelerating module includes a driving motor; and a 
Li , decelerating device coupled to the driving motor, for reducing the number of rotations 
Jits and increasing a driving force of the driving motor. 

Cp BRIEF DESCRIPTION OF THE DRAWINGS 

ill The above and other objects, features and advantages of the present invention 

%0 will become more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings in which: 

FIG. 1 is a perspective view illustrating a general flip-type mobile telephone; 
FIG. 2 is a perspective view illustrating an opening/closing device according to 
an embodiment of the present invention in a disassembled state; 
25 FIG. 3 is a perspective view illustrating the opening/closing device in an 

assembled state; 

FIG. 4 is a cross-sectional view illustrating a decelerating module of the 
opening/closing device according to an embodiment of the present invention; 
FIG. 5 is a cross-sectional view taken on line A-A' of FIG. 4; 
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FIG. 6 is a partial exploded perspective view illustrating a flip cover and a main 
body of the telephone to which the opening/closing device according to the present 
invention is applied; 

FIG. 7 is a partial cross-sectional view illustrating a state where the flip cover is 
5 assembled in the main body; 

FIG. 8 is a perspective view of a mobile telephone including a switch for 
opening/closing the flip cover according to an embodiment of the present invention; 

FIG. 9 is a perspective view illustrating a mobile telephone with a photo-sensor 
according to an embodiment of the present invention; 
10 FIG. 10 is a perspective view illustrating a folder-type mobile telephone 

according to an embodiment of the present invention; 
m; fig. 11 is a partial exploded perspective view illustrating a folder and a main 

CH ; body with the opening/closing device according the present invention; and 
[2 FIG. 12 is a cross-sectional view illustrating a state where the folder of FIG. 11 is 

ifl 5 assembled in the main body. 

Cp DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

% A preferred embodiment of the present invention will be described herein below 

^lO with reference to the accompanying drawings. In the following description, well-known 

functions or constructions are not described in detail since they would obscure the 

invention in unnecessary detail. 

An automatically closable mobile telephone according to an embodiment of the 
25 present invention is comprised of an opening/closing device assembled in a main body, 
for opening and closing a sub-body against the main body; a switch conveniently located 
on the main body, for driving the opening/closing device; a detector for detecting a 
driving angle of the opening/closing device; and a controller for controlling an opening 
angle of the opening/closing device depending on the output of the detector. 
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FIG. 2 shows an opening/closing device according to an embodiment of the 
present invention in a disassembled state. FIG. 3 shows the opening/closing device in an 
assembled state. Referring to FIGS. 2 and 3, an opening/closing device 10 includes a 
5 hollow module housing 11 with a through hole 12 formed at an end thereof, a 
decelerating module 40 fixedly inserted in the module housing 11, and a sub-body 
coupler 53 fixed to an end of a driving shaft 50 of the decelerating module 40. A part of 
the sub-body coupler 53 projects from the through hole 12 of the module housing 11 and 
is fixed to the sub-body. The sub-body coupler 53 is rounded and has flat surfaces 53a so 
10 that it may rotate together with the sub-body when coupled to the sub-body. In addition, a 
stopping projection 54 is formed along a circumference of the sub-body coupler 53 so 
Cp; that the sub-body coupler 53 may not escape from the though hole 12 of the module 
m] housing 11. 

535 FIG. 4 is a cross-sectional view illustrating a decelerating module of the 

r ! : 

opening/closing device according to an embodiment of the present invention. FIG. 5 is a 
eg; cross-sectional view taken on line A-A' of FIG. 4. 

5 J Referring to FIGS. 4 and 5, the decelerating module 40 of the opening/closing 

^lO device 10 is comprised of a cylindrical module housing 41, a driving motor 42 with a 
spur gear 42a coupled to its shaft at one side of the module housing 41, a guide gear 43 
with teeth formed on the inner circumference of the module housing 41, at least two spur 
gears 44 each engaged with both the teeth of the guide gear 43 and the spur gear 42a of 
the driving motor 42, each of the spur gears 44 having a self-rotatable shaft 48, and a 
25 rotary plate 49 rotatably mounted on ends of the shafts 48. The rotary plate 49 is fixed to 
the driving shaft 50 at the center of the upper surface thereof 



In a preferred embodiment of the present invention, there are provided 3 spur 
gears 44 which are engaged with both the teeth of the guide gear 43 and the spur gear 
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42a. When the spur gear 42a of the driving motor 42 rotates, the spur gears 44 self-rotate 
while revolving around the driving shaft 50 along the inner circumference of the guide 
gear 43 in the rotating direction of the driving motor 42. 

5 Further, in order to increase a driving force of the driving shaft 50, at least two 

spur gears 46 may be coaxially formed on the shafts 48 in a multi-layer structure using a 
spacer 45. In this case, there is provided an idle gear 47 which is simultaneously engaged 
with the multi-layered spur gears 46 to assist the spur gears 46 in revolving along the 
inner circumference of the guide gear 43 . 

10 

Since one end of each of the shafts 48 is rotatably connected to the rotary plate 
M 49, if the spur gear 42<> of the driving motor 42 rotates, the spur gears 44 engaged with it 
S will revolve around the guide gear 43, so that the revolving spur gears 44 and shafts 48 
[Jl will rotate the rotary plate 49. When the rotary plate 49 rotates, the driving shaft 50 
irj 5 rotates which is fixed to the upper central surface of the rotary plate 49 by an E-ring 51. 

At this point, the driving shaft 50 will have a reduced rotation number and increased 
Q driving force, as compared with the driving motor 42. 

FIG. 6 is a partial exploded perspective view illustrating how to assemble a flip 
^r20 in a main body to which the opening/closing device according to the present invention is 
applied. FIG. 7 is a partial cross-sectional view illustrating a state where the flip is 
assembled in the main body. 

Referring to FIGS. 6 and 7, the opening/closing device 10 is installed within a 
25 hinge arm 108 on the upper casing frame 101 of the main body 100. The sub-body 
coupler 53 of the opening/closing device 10 is installed such that a part of the sub-body 
coupler 53 projects fi-om the hinge arm 108. Thus, the projected sub-body coupler 53 is 
coupled to a coupling member 201a formed in a socket 201 of the flip 200 so that they 
can rotate together. 
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When the sub-body (i.e., flip cover) 200 is assembled in the main body 100 such 
that the sub-body can be automatically opened and closed, there is required a detector for 
detecting an open state of the sub-body 200 to control a proper opening angle. For the 
detector, a lead switch for detecting a magnetic force or a photo-sensor can be typically 
used. 

FIG. 8 is a perspective view of a mobile telephone including a switch for 
opening/closing the flip cover according to an embodiment of the present invention. 

Referring to FIG. 8, the mobile telephone includes a lead switch 21 installed 
within the lower side of the main body 100. Further, a switch 30 for driving the 
opening/closing device 10 is located on the main body 100. Alternatively, it is also 
possible to implement the switching means for driving the opening/closing device 10 by 
operating (or pressing) specific key buttons on the keypad 106. A magnet 22 is attached 
to an inner surface of the flip cover 200 at a position corresponding to the lead switch 21 . 

Therefore, when the user presses the switch 30 on the main body 100, the 
opening/closing device 10 starts opening the flip cover 200 and continues to a 
predetermined angle. In the initial opening state, the lead switch 21 is still under the 
influence of the magnet 22 on the flip cover 200, so that the lead switch 21 is tumed OFF. 
In the meantime, if the opening/closing device 10 continuously operates to open the flip 
cover 200, the device reaches a point where the lead switch 21 is no longer influenced by 
the magnet 22 on the flip cover 200, so that the lead switch 21 is tumed ON. A controller 
(not shown) in the main body 100 can control the opening angle of the opening/closing 
device 10 by analyzing a signal output from the lead switch 21 when it is tumed ON. 

Meanwhile, if the user presses the switch 30 again in order to close the flip cover 
200 which is now opened to the predetermined angle (e.g., 135°), the opening/closing 
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device 10 starts closing the flip cover 200. The controller analyzes a time point when the 
lead switch 21 on the main body 100 is again under the influence of the magnet 22 on the 
flip cover 200, to stop operation of the opening/closing device 10 when the flip cover 200 
is completely closed. 

FIG. 9 shows a mobile telephone with a photo-sensor according to another 
embodiment of the present invention. Referring to FIG. 9, when the user presses the 
switch 30 on the main body 100, the opening/closing device 10 starts opening the flip 
cover 200 to a predetermined angle. In this state, a photo-sensor 23 detects an open state 
of the flip cover 200 and the controller controls the opening/closing device 10 based on 
the time point when the photo-sensor 23 detects the open state, so as to open the flip 
cover 200 at a proper opening angle. 

Meanwhile, if the user presses the switch 30 again in order to close the flip cover 
200 which was opened to the predetermined angle, the opening/closing device 10 starts 
closing the flip cover 200. The controller analyzes a time point when the photo-sensor 23 
detects a closed state of the flip cover 200, to stop operation of the opening/closing 
device 10 when the flip cover 200 is completely closed. 

The opening/closing device according to an embodiment of the present invention 
can also be applied to a folder-type mobile telephone. 

FIG. 10 is a perspective view illustrating a folder-type mobile telephone with the 
opening/closing device according to an embodiment of the present invention. FIG. 11 is a 
partial perspective view illustrating how to assemble a folder in a main body with the 
opening/closing device according the present invention. FIG. 12 is a cross-sectional view 
illustrating a state where the folder of FIG. 11 is assembled in the main body. 

Referring to FIGS. 10 to 12, a folder-type mobile telephone is comprised of a 
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main body 1000 and a folder 2000. The main body 1000 includes a keypad 1020 and a 
microphone 1030, and the folder 2000 includes an earpiece 2010 and an LCD 2020. The 
opening/closing device 10 is installed within a hinge arm 2030 of the folder 2000 such 
that a part of the sub-body coupler 53 should project from a through hole formed at one 
5 side of the hinge arm 2030. The sub-body coupler 53 of the opening/closing device 10 is 
coupled to a coupling hole 1011 formed on a combining member 1010 of the main body 
1000, so that the folder (i.e., sub-body) 2000 can be opened and closed against the main 
body 1000. Further, a switch 30 for automatically opening and closing the folder 2000 
against the main body 1000 is located on one side of the main body 1000. 

10 

Similarly, the folder-type mobile telephone also includes a detector for detecting 
Q an opening angle of the folder 2000 when it is opened and closed by operation of the 
m. switch 30, and a controller for opening the folder 2000 at a proper opening angle by 
L analyzing an output of the detector. 

h- For the detector, the lead switch or the photo-sensor can be typically used, as 

0 stated above. In addition, the opening/closing device according to the present invention 
m can also be applied to a flip-up-type mobile telephone. 

%0 It can be appreciated from the foregoing description that the user can 

automatically open and close the sub-body against the main body by simply operating the 
switch. Therefore, the user can open and close the mobile telephone using one hand. 

While the invention has been shown and described with reference to a certain 
25 preferred embodiment thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein without departing from the 
spirit and scope of the invention as defined by the appended claims. 
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